INTRODUCTION
============

The incidence of hip fracture is increasing due to an increase in elderly populations. It is expected that 63 million hip fractures will occur globally in 2050, and Melton, et al.[@B1] reported that 6% of males and 17.5% of females will experience hip fracture.[@B2] Hodsman, et al.[@B3] reported that patients with previous hip fractures will experience subsequent hip fractures in the same region. They also suggested that the mortality is 2.7 times higher in these patients than the group without previous fractures.[@B4] There are numerous reports regarding the seriousness of hip fractures; however, it is difficult to find information on the treatment of osteoporosis, which is the leading cause of hip fractures. Bone mineral density (BMD) is the most important factor in predicting the strength of bone, and the risk of fracture is higher when BMD is low and age is higher. Despite this fact, only a few patients receive osteoporotic treatment after evaluation of BMD.[@B5],[@B6] The authors studied patients who were treated for a hip fracture, grouping the patients with subsequent hip fracture (SHF) and those without SHF of the contralateral hip joint. We analyzed the risk factors of SHF and the effect of osteoporosis treatment on the prevention of SHF.

MATERIALS AND METHODS
=====================

In total, we analyzed 517 patients treated from March 1997 to April 2009. The inclusion criteria included patients who had ipsilateral hip fracture with a T-score of BMD lower than -3.0 and who received no osteoporosis treatment at the time of the incident. Exclusion criteria included patients who had a T-score of BMD more than -3.0, patients who received osteoporosis treatment at the time of the incident, and patients whose cause of hip fracture was not a traffic accident, fall from more than height, or pathologic fracture. The average follow up period was 8.1 years (2-14 years). Patient survival, presence of SHF, alcohol history, marriage status, dementia, dizziness, osteoporosis treatment after fracture, and BMD were collected via the patients\' medical records and telephone interviews. BMD tests were performed on all patients 2 weeks after trauma with Dual-energy X-ray absorptiometry (DEXA, Lunar, GE, Milwaukee, WI, USA). An annual follow up was done in 190 patients who underwent osteoporosis treatment. We included 34 patients (6.6%) with a previous history of surgery due to ipsilateral hip fracture and who had SHF on the contralateral side in the SHF group. In order to limit statistical bias using a matched pair study, we also included 34 patients without a contralateral hip fracture in the non-SHF group considering their age, sex, body mass index (BMI), BMD, diagnosis, surgical method, and follow up period. t-tests were performed for the two groups for age, BMI, BMD and follow up period. No statistical difference was found (*p*\>0.05) after a chi-square test on age, diagnosis and surgical method. We also analyzed factors known to cause SHF such as additional fractures, alcohol consumption, solitude habitation, dementia, dizziness, medical condition, and history of osteoporosis treatment.

Ten males and twenty four females had a SHF and their ages at the time of the first fracture was 75.1 (65-86) and 79.3 (68-89) years, respectively, at the time of SHF on average. The interval between the first fracture and the SHF was 4.2 years (8 months-9 years) on average. Among the 34 patients who had a SHF, a femur neck fracture was the first fracture in 17 patients (50%), while 13 patients (38%) experienced an intertrochanteric fracture and 4 patients (12%) experienced a subtrochanteric fracture. Sixteen patients received a total hip replacement arthroplasty (THRA), while 7 patients had dynamic hip screws, 7 patients had intramedullary nails and 4 patients underwent axial pinning. Twenty patients (59%) had a femur neck fracture as a SHF, 10 patients (29%) had an intertrochanteric fracture, and a subtrochanteric fracture was noted in 4 patients (12%). Of these, 18 patients received a THRA, while 6 patients had dynamic hip screws, 6 patients had intramedullary nails and 4 patients underwent axial pinning. A Pearson chi-square test, Mann-Whitney test and a Fisher\'s exact test were used as statistical methods.

RESULTS
=======

The mortality rate was 27%, as 138 of the 517 patients had died. The average age was 75.8 (56-96) years for 148 males and 369 females with an average BMI of 20.2 (15.1-31.4). In total, 34 patients (6.6%) experienced a SHF, and 76 patients (15%) experienced a trauma other than a hip fracture, alcoholism was noted in 7 patients (1%), 94 patients (18%) lived alone, 41 patients (8%) suffered from dementia, and dizziness was noted in 20 patients (4%). Their American society of anesthesiologists (ASA) physical status was 1.9 \[1-4 standard deviation (SD) 0.7\] on average. The average T-score at the time of initial trauma was -5.09 (-3.0 - -6.8, SD 0.37), while an average T-score of -5.29 (-2.4 - -6.9, SD 0.35) was recorded at the final follow up. A total of 190 patients (37%) received osteoporosis treatment after the initial fracture and their mean T-score was -5.15 (-3.0 - -6.8, SD 0.35) initially and -4.92 (-2.4 - -6.7, SD 0.41) at the final follow up. The 34 patients who experienced a SHF had an initial T-score of -5.13 (-3.2 - -6.6, SD 0.34), and a T-score of -5.48 (-3.5 - -6.8, SD 0.38) at the time of the SHF. The 483 patients without a subsequent fracture had T-scores of -5.03 (-3.0 - -6.8, SD 0.37) initially and a T-score of -5.28 (-2.4 - -6.9, SD 0.36) at the final follow up ([Table 1](#T1){ref-type="table"}).

Among the 34 patients with a SHF, 5 patients (15%) experienced a distal radius fracture. There were no reports of alcoholism in cases with a SHF; however, for those that did have a SHF, 5 (15%) were living alone, 3 (9%) had dementia, and 3 (9%) reported dizziness. Their ASA physical status score was 1.8 (1-4, SD 0.7) on average. The group without a SHF comprised 4 cases (12%) of distal radius fractures, 2 cases (6%) of lumbar compression fractures, 6 cases (18%) lived alone, 2 cases (6%) had dementia, 3 cases (9%) reported dizziness and there were no alcoholism cases. Their ASA physical status score was 1.6 (1-4, SD 0.5) on average. The two groups demonstrated no statistical differences for other area fractures, alcoholism, living alone, dementia, dizziness and presence of a medical condition. The initial T-score in the group with SHF was -5.13 (-3.2 - -6.6, SD 0.34), while the non SHF group recorded a T-score of -5.02 (-3.2 - -6.8), which had no statistical difference (*p*\>0.05) ([Table 2](#T2){ref-type="table"}). Nine patients in the SHF group were prescribed Risedronate, which belongs to the bisphosphonate group, after initial trauma, while 18 patients in the non SHF group received the same medication. This was statistically different between the two groups (*p*=0.026).

DISCUSSION
==========

The occurrence of fracture near the hip joint is increasing as the average life span increases due to medical improvement. However, mortality rates and complication rates are very high regardless of technological advances.[@B7]-[@B9] Boston[@B10] reported that, in the cases of a first femoral neck fracture, the death rate rose to 13% and 30% in cases of a second fracture. Our own research too demonstrated a high mortality rate ratio of 27%. The mortality rate was high due, first, to the ASA physical status, with scores as low as 1.6 on average in cases of patients with the first fracture. Secondly, we, as a university medical institution, encountered patients mostly with internal complications, who are difficult to treat. Although it is correct to say that the decrease in BMD near the hip joint has a strong correlation with bone strength and fracture status of bones, the following components are also known to be important factors: age, gender, alcohol addiction, history of fracture(s), solitude habitation, dementia and injuries from falls.[@B11]-[@B14] Our data did not find any statistical differences for these factors, which are known to affect the recurrence of fractures, between the two groups studied. This is probably due to the low number of the target pool in each group. Jung, et al.[@B15] stated that, while revealing no epidemiological and physical differences in an osteoporosis group with a history of fractures and an osteoporosis group without such history, patients within the range of osteoporosis had a high risk of fracture, even in those without any risk factors, regardless of the existence of the fracture. In 1994, the WHO defined a T-score of equal to or less than -2.5 as osteoporosis and the same T-score with a history of fractures as severe osteoporosis. Currently, domestic medical insurance states that a T-score equal to or less than -3.0 falls within insurance coverage range and this deserves critical review and modification if the characteristics of osteoporosis, of which prevention is more important, are considered. Jang, et al.[@B16] and his associates claimed that the risk of fracture near the hip joint increases if the T-score drops below -1.5, which was at an intersection for each group.[@B17] Our data suggested that the treatment for osteoporosis has not properly been performed, as we encountered 517 hip fracture patients who had never had any medical care or treatment before, even though their T-scores were as low as -5.09 on average at the time of trauma. Problems arise not only with the hip fracture itself due to osteoporosis, but also a resultant long-term stay at the hospital, rehabilitation, and an increase in the mortality rate resulting from localized or systemic complications are of concern.[@B8]-[@B10] McClung, et al.[@B18] reported the effectiveness of Risedronate in preventing fractures near the hip joint in a case of an aged woman who was diagnosed with osteoporosis. Bilezikian[@B19] also reported a decrease in fractures near the hip joint in osteoporosis patients administered Risedronate. Our research found a statistically significant result in recurrence prevention of fractures near the hip joint with the use of Risedronate after first-time fractures near the hip joint. Although Kanis, et al.[@B20] and his associates claimed that there is a correlation between a low BMD and recurrence of fractures in all age groups, as age increases, the ratio of morbidity accompanied by other diseases also increases, and this results in less importance of a low BMD that is contributed from many other risk factors of fracture, especially in an old population. In our research, as both groups demonstrated little difference in low BMD and the ratio of morbidity accompanied by other disease and the correlation with other risk factors were relatively low, we were able to verify the effectiveness of treatment with Risedronate in the bisphosphonate group in preventing SHF. There were a few limitations to the current study. First, the source of our data was limited to only one medical institution, so that the number of patients was quite small. We would expect more detailed data and results if we are able to co-work with other medical institutions regarding this subject. Second, we did not identify other causes of fragility fracture in terms of calcium profile, hormonal status, and vitamin D deficiency etc.

In conclusion, there are numerous factors related to decrease of SHF due to osteoporosis. In this study, the effect of treatment with bisphosphonates or Risedronate was superior to others. In the patients with hip fractures, the authors suggest that the treatment of osteoporosis to prevent SHF is as important as primary surgical intervention ([Fig. 1](#F1){ref-type="fig"}).
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![A 69-year old woman had a subsequent fracture on the left side after a right side intertrochanteric fracture (initial T-score -5.3). (A) Initial radiographs of right hip side intertrochanteric fracture. (B) Postoperative radiograph after a bipolar hemiarthroplasty. (C) Radiographs of subsequent fracture in the left femur neck (T-score -5.7 with patient who did not have treatment for osteoporosis). (D) Postoperative radiograph after a bipolar hemiarthroplasty. The patient started medication for osteoporosis.](ymj-53-1005-g001){#F1}
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BMI, body mass index; ASA, American society of anesthesiologists; Tx, treatment; Fx, fracture.
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Comparison of the Subsequent Fx. Group with No Subsequent Fx. Group
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BMD, bone mineral density; BMI, body mass index; ASA, American society of anesthesiologists; Fx, fracture.
